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ranjiOMAHbin Ha6op Phyllodistomum umblae (Fabricius, 1780) ot OanKajibCKoro cura 
M3 03. EaMKaJl COCTOMT M3 8 (6 MeTaueHTpMHeCKMX M 2 CybMeTaueHTpMHeCKMx) XpOMOCOM. 
06Hapy>KeHO 3HauMTejibHoe pa3JiMHMe b cooTHomeHMM aKpoueHTpMuecKMx m MeTau,eHTpM- 
uecKMx xpomocom b rannoMAHOM Habope MQyKjiy M30JiMpoBaHHbiMM Apyr ot Apyra nony- 
ji^Umhmm P. umblae M3 EahicajibCKoro perMOHa m m3 HyKOTKM. BbiCKa3aHO npeAnojio>Ke- 
HMe, hto 3tm xpoMOcoMHbie nonyjiauMM MoryT npeACTaBjuiTb codon xpoMOCOMHbie pacbi 
P. umblae. 

Kjuoneebie cjioea: KapMOTMn, Phyllodistomum umblae , ranjiOMAHbih Ha6op, xpoiviocoM- 
Haa nonyji^uMH, xpoMOCOMHaa paca, ajuionaTpnHecKafl xpoMOcoMHaa (j)opMa. 


TpeMaTO^a Phyllodistomum umblae — napa3HT BbiAejinTejibHon cncTeMbi 
pti6, npeHMymecTBeHHO JiococeBHAHbix, rnnpoKO pacnpocTpaHeHHbin b Tojiap- 
KTHKe. P. umblae 5iBJi5ieTC5i CTapmnM chhohhmom P. conostomum (Olsson, 
1876), hto 6bijio o6ocHOBaHO b cep™ padoT (Bakke, 1985; Bakke et al., 1987). 

HH^opMauH^ no KapnoTnnaM rejibMHHTOB cicyAHa n (|)parMeHTapHa: npn 
oSllteM TaKCOHOMHHeCKOM pa3H006pa3HH CKOJieUHA ot 34 ao 57 TbIC. bhaob, 
KapnojiornHecKne CBeAeHMH H3BecTHbi j\jik npnMepHO 1.1 % bhaob (Spakulova, 
Casanova, 2004). B OTAejibHbix TaKCOHax rejibMHHTOB coxpamieTCfl cxoAHa^i 
CHTyauna. XpoMOcoMHbie KOMnnexcbi onncaHbi y 6ojiee 230 bhaob TpeMaTOA 
(EapmeHe, 1993) npn odmeM pa3Hoo6pa3nn 3 toto KJiacca okojio 18 Tbic™ bh¬ 
aob (Olson et. al., 2003). KapnojiornnecKnn aHajiH3 npoBe^eH y 8 bhaob ceM. 
Gorgoderidae Looss, 1899 (Trematoda) npn o6in,eM KOJinnecTBe bhaob b ce- 
MencTBe ot 100 (Ulyjibu, TB03AeB, 1970) ao 200 (Cribb et al., 2002). B cocTaBe 
poAa Phyllodistomum Braun, 1899, KOTopbin othochtca k ceM. Gorgoderidae, 
HacHHTbiBaeTC5i ot 50 (Ulyjibu, Fbo3aob, 1970) ao 114 (KyAHHOBa, 1994) bh- 
AOb; xpoMOcoMHbie KOMmieKCbi H3yneHbi y 4 bhaob 3toto poAa. KapnojiornHe- 
ckhh aHajiH3 TpeMaTOA ceM. Gorgoderidae npoBeAeH b cjieAytomeM xpoHOJio- 
rnnecKOM nop^AKe: Probolitrema californiense (Marked, 1943), Gorgodera 
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amplicava (Britt, 1947), Gorgoderina attenuata (Willey, Koulish, 1950), Phyl- 
lodistomum spatula (Dhingra, 1954), P. conostomum (syn. P. innblae) (Eapine- 
He, OpjiOBCKafl, 1990), Gorgodera pagenstecheri (BapineHe, 1991), P.pungitii 
(OpjiOBCKaa h #p., 1995), P. folium (Petkeviciute et al., 2003). 

U,ejib ^aHHoft paOoTbi — oxapaKTepn 30 BaTb xpoMoeoMHbin KOMnnexc 
P. umblae ot 6 anKajibCKoro cnra H 3 03 . EanKaji n cpaBHHTb ero c #pyron nony- 
JI 5 HJHeH 3 Toro BH#a. 


MATEPMAJ1 M METO/JMKA 

MapHTbi P. umblae #Ji5i KapnojiorHHecKHX nccjie^OBaHHH 6biJiH H3BJieneHbi 
H3 Bbi^ejiHTejibHOH CHCTeMbi 6anKajibCKoro cnra Coregonus baicalensis Dy- 
bowski, 1874 (15 3K3.), BbuioBjieHHoro b Eapry3HHCKOM 3ajiHBe 03. EanKaji 
(nioHb 2008 r.). XpoMOCOMHbie KOMnnexcbi II MeHOTunecKoro #ejieHH5i H3yna- 
jincb b Heonno^OTBopeHHbix ^HiteKjieTKax (^HJino^HCTOM no MeTO^nnecKHM pe- 
KOMeH^aitHHM MaKrperopa n Bapnn (1986), a Taioxe BapineHe n Opjiobckoh 
(1990). Il3MepeHH5i MenoTHHecKnx xpomocom npoBe^eHbi Ha 10 MeTa(j)a3Hbix 
njiacTHHKax. Onpe^ejnuiH cne/iyiomHe napaMeTpbi xpomocom: aOcomoTHyio 
£JlHHy B MKM, OTHOCHTeJIbHyiO ^JIHHy (OTHOUieHHe oOmen AJIHHbl XpOMOCOMbI 
k ,zjjiHHe ranjiOH^Horo Ha6opa) h ueHTpoMepHbiii HH^eicc (oTHomeHne AJiHHbi 
KopoTKoro njiena k o6men AJiHHe xpoMoeoMbi) b npouenrax. KjiaccH(J)HKaitHK) 
xpomocom npoBoztHJiH no JleBaHy h /tp. (Levan et al., 1964). 


PE3yjlbTATbI M OBCY^K/IEHME 

yCTaHOBjieHO OTcyTCTBne cyutecTBeHHOH rocTajibHon Mop^ojiornnecKOH 
H3MeHHHBOCTH MapHT P. umblae ot jiococeBHAHbix psi6 (6anKajibCKoro cnra, 
6anKajibCKoro OMyjm C. migratorius (Georgi, 1775), 6anKajibCKoro xapnyca 
(Thymallus brevipinnis Svetovidov, 1931 + 7". baicalensis Dybowski, 1874) 03. 
EanKaji (/(yrapoB, 2000). 

ranjiOH^Hbin Ha6op MapHT P. umblae ot OaHKanbCKoro cnra coctoht H3 
8 xpomocom (cm. pncyHOK). AOcomoTHaa ,zuiHHa xpomocom Haxo#HTC5i b hh- 
TepBajie ot 1.39 #o 9.82 mkm. OOman ,zyiHHa rannoH^Horo Ha6opa 27.35 mkm. 
B xapHorane npeoGna^aioT MeTaiteHTpnnecKHe ojieMeHTbi. Pe3KO Bbi#eji5ieTC5i 
1-a xpoMoeoMa, a6cojHOTHaH #jiHHa KOTopon ^ocTnraeT 9.82 mkm, a othoch- 
TejibHaa /yiHHa npeBbiinaeT 35.2 % ot AJiHHbi Bcero ranjionAHoro Ha6opa. A6- 
cojnoTHa^ h OTHOCHTejibHan ^jiHHa 2-h xpoMoeoMbi 6onee neM b 2 pa3a MeHb- 
me, neM 1-n. 1-a, 3-51, 5—8-a xpoMoeoMbi 5ibji5hotc5i MeTaiteHTpHnecKHMH, 2-n 
h 4-51 — cyGMeTaiteHTpnnecKHMH (cm. Ta6jiHity). 

KojiHnecTBO xpOMOCOM b rannon/tHOM Ha6ope P. umblae ot 6anKajibCKoro 
cnra («6anKajibCKa^ nonyji5ntH5i») n ot xapnyca H3 03. «3anoBe#Hoe» (HyKOT- 
xa) (BapineHe, OpjiOBCKa^i, 1990) («nyKOTCKa5i nonyji5njH5i») paBHoe (n = 8). 
A6cOJHOTHafl H OTHOCHTeJIbHa^ £JIHHbI Bcex XpOMOCOM MapHTbl O/tHHaKOBbl B 
o6eHx nonyji5H3H5ix. 3HaneHH5i iteHTpoMepHoro HH^eKca 1-h h 8-h xpomocom 
ranjiOH^Horo Ha6opa 6anKajibCKon n nyKOTCKOH nonyji5ntHH OTJiHHaiOTC5i He- 
3HanHTejibHO h nepeKpbiBaiOTC5i #pyr c ^pyroM; 2 — 7-h xpomocom — pa3JiHna- 
iotc5i b HecKOJibKO pa3. 2 — 7-51 xpoMoeoMbi OaHKajibCKOH nonyji5iitHH npe/tcTaB- 


509 




B 

I i x * t x k # 

/ 2 3 4 5 6 7 8 

XpoMocoMbi b HeonjioflOTBopeHHOH HHueKjieTKe (A) h KapHoran (E) Phyllodistomum umblae (n = 8) 

ot 6aHKajibCKoro cnra. 

Chromosomes in unfertilized oocytes (A) and karyotype (E) of Phyllodistomum umblae (n = 8) from 

baikal whitefish. 

jieHbi 4 MeTaueHTpHHecKHMH h 2 cy6MeTaueHTpHHecKHMH 3jieMeHTaMH, nyKOT- 
ckoh nonyjiHUHH — 4 cySTejioueHTpHHecKHMH w 2 aKpoueHTpuHecKHMH (cm. 
Ta6jiHLiy). B uenoM b 6aHKajibCKoid nonyjiauHH 6 MeTaueHTpuHecKnx w 2 cy6- 
MeTaueHTpHnecKne xpoMocoMbi (aKpoueHTpuHecKne oTcyTCTByioT), (J)opMyjia 
CTpyKTypbi xapHOTuna n = 6m + 2sm; b nyKOTCKOH — 2 MeTaueHTpunecKHe, 
4 cy6TejioueHTpHHecKne w 2 aKpoueHTpHHecKHe xpoMocoMbi, (j)opMyjia CTpyx- 
Typbi KapHOTHna n = 2m + 4st + 2a. 

CpaBHHTeJlbHO-KapHOJlOrHHeCKHH MOKnOnyjlHlfHOHHblH aHajlH3 XpOMOCOM- 
Hbix KOMnneKCOB npoBe^eH Ha He6ojibmoM KOJinnecTBe bh^ob TpeMaTOA. 
CTpyKTypa xpoMOCOMHbix Ha6opoB 7 nonyjunjHH Schistosoma mansoni b ue- 
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M'iMepeHHH m Kjiaccnc[)HKauHfl xpoMOCOM Pliyllodistomum umblae 
Measurements and classification of chromosomes of Pliyllodistomum umblae 


N» XpOMO- 
COMbl 

nonyjTHUHH 

L a ± SD 

L' ± SD 

I c ± SD 

Knaccn- 

4>HKaUHH 

XpOMOCOM 

1 

B 

9.82 ± 1.06 

32.23 ±2.65 

44.16 ±4.09 

m 


H 1 

9.73 ± 1.43 

34.64 ± 1.62 

47.79 ±0.64 

m 

2 

B 

4.08 ±0.68 

15.01 ± 1.68 

30.34 ± 1.77 

sm 


H 1 

4.18 ±0.47 

15.13 ± 0.29 

13.54 ±0.62 

st 

3 

B 

3.23 ±0.60 

11.99 ±0.74 

41.72 ±2.79 

m 


H 1 

3.34 ±0.21 

12.47 ±0.63 

16.23 ± 1.14 

st 

4 

B 

2.98 ±0.63 

10.53 ± 1.01 

32.91 ±5.18 

sm 


H' 

2.91 ±0.28 

10.61 ±0.34 

17.76 ± 1.00 

st 

5 

B 

2.24 ±0.32 

8.44 ±0.83 

44.04 ±2.15 

m 


4' 

2.29 ±0.21 

8.40 ±0.29 

16.70 ± 1.84 

st 

6 

B 

1.99 ±0.32 

7.01 ±0.89 

43.82 ±2.80 

m 


H 1 

1.93 ± 0.17 

7.09 ±0.20 

10.77 ±0.83 

a 

7 

B 

1.61 ±0.25 

6.30 ±0.87 

41.55 ±4.28 

m 


4' 

1.69 ± 0.13 

5.29 ±0.29 

11.61 ± 1.47 

a 

8 

B 

1.39 ±0.32 

5.41 ±0.53 

45.69 ±2.12 

m 


4' 

1.44 ±0.10 

5.37 ±0.24 

49.27 ±0.37 

m 


npuMenaHne. L a — adcojitOTHan zuiHHa xpomocom, mkm; L r — OTHOCHTejibHaa nmma xpomocom 
( oTHoiueHue ajiHHbi Ka>Kaou xpomocomw k zuinHe rannonziHoro Hadopa), %; I c — ueHTpoMepHbin HHaeKc 
(oTHomeHue ajiHHbi KopoTKoro njiena k anuHe Been xpoMocoMbi), %; SD — CTarmapTHoe oTKJioHeHue; 
m — MeTaueHTpunecKne, sm — cySMeTaueHTpunecKHe; st — cydTejioueHTpnHecKne; a — aKponeHTpu- 
necKne xpoMocoMbi. B — OanKajibCKaa nonyjumHH, M — HyKOTCKaH nonyjumHH. 1 —aaHHbie UHTnpOBa- 
Hbi no: BapineHe, OpjiOBCKaa (1990). 


jiom CTa6HJiBHa (Short et al., 1989). Flo paenojiCDKeHnio ueHTpoMepbi tojibko b 
o^hoh nape xpomocom OTJiHnaiOTCfl ztpyr ot ,zjpyra KapnoTnnBi nonyn^unn Tpe- 
MaTO,a Clonorchis sinensis H3 K)>KHoh Kopen n KnTan (Park et al., 2000) n Dip- 
lodiscus subclavatus H3 JIhtbbi n KpBiMa (rbmoiBHHiOTe n #p., 1989). He6onB- 
inne Me^cnonyjiHunoHHBie pa3Jinnn^ no 3HaneHHflM ueHTpoMepHoro nH/teKca 
xpomocom OTMeneHBi TaiOKe y TpeMaTcyzjBi Opisthioglyphe ranae (Barsiene et 
al., 1995). 

CBe,aeHnfl no CTpyiaype KapnoranoB pa3HBix nonyjnmnh M3BecTHBi jxjir 
e^nHCTBeHHoro Bn^a pozta Pliyllodistomum. 3HaneHnH OTHoenTejiBHoh ^JinHBi 
xpomocom CTaSnjiBHBi bo Bcex Tpex nonyn^un^x P. folium ot r BycTBopnaToro 
MOJunocKa Dreissena polymorpha n3 JInTBBi, Benopyccnn n OpaHunn. OTMene- 
hbi Me>Knonyji5mnoHHBie pa3Jinnn^ no pacnojio>KeHHK) ueHTpoMepBi bo 2-h, 5-h 
n 8-h napax xpomocom P. folium (2n = 18), KOTopBie oOt^ichhiotc^ HeOojiBmn- 
mh nepnueHTpnnecKnMn nHBepcn^Mn (Petkeviciute et al., 2003). BBmBJieHHBih 
HaMn bbicokhh ypoBeHB pa3Jinnnn 3HaneHnn ueHTpoMepHoro HH^eKca 2—7-h 
xpomocom ranjion^Horo Ha6opa P. umblae 6ahKajiBCKoh n nyKOTCKoh nonyjm- 
unh HaMHoro npeBbimaeT MernionyjDmnoHHBie pa3Jinnn5i no OTOMy npn3Haxy 
2-h, 5-h n 8-h nap xpomocom ^nnjion^Horo Ha6opa P. folium. 

UpoBe^eHHBih HaMn cpaBHHTejiBHBih aHajin3 noKa3an, hto OahKajiBCKa^ n 
nyKOTCKaa nonyjmunn P. umblae cymecTBeHHO pa3jmnatOTCfl no cooTHome- 
hhio aKpoueHTpnnecKHx n MeTaueHTpnnecKnx xpomocom. ^aHHoe cooTHome- 




HHe HBJlfleTCfl Ba>KHOH XapaKTepHCTHKOH XpOMOCOMHOH paCbl. XpOMOCOMHOH 
paeon (Ha npHMepe odbiKHOBeHHOH dypo3ydKH Sorex araneus L. 1758) flBjmeT- 
ch «...rpynna nonyjnmHH, 3aHHMaioinHx eAHHoe hjih He^aBHO pa3AejieHHoe 
npocrpaHCTBO c odmnM oAHHatcoBbiM HacjieAyeMbiM Ha6opoM aKpOIjeHTpHKOB 
h MeTau,eHTpHKOB» (UfiinaHOB h a p., 2009). XpoMocoMHbie pacbi Ha3biBaioTCfl 
Tatoice ajuionaTpHHecKHMH xpomocomhbimh (JiopMaMH (BopHCOB h a p., 2009). 

B npHBe^eHHOM onpeAeneHnn yKa3biBaeTCH, hto xpoMoeoMHaa paca «3aHH- 
MaeT e^HHoe hjih He^aBHO pa3AejieHHoe npocTpaHCTBO». EaiiKajibCKafl h HyKOT- 
cxa h nonyjiHUHH P. umblae H30JiHpoBaHbi Apyr ot Apyra. B otom cjiynae achct- 
ByeT no^icHeHHe k AaHHOMy onpeAejieHHio xpoMoeoMHon pacbi: «isolated popu¬ 
lations should be attributed to separate races if a metacentric is (almost) fixed in 
one case and rare or obviously polymorphic in the other» (Hausser et al., 1994). 
Pe3yjibTaTbi Harnero cpaBHHTejibHO-KapnojiorHHecKoro aHajiH3a noKa3biBaioT 
3HaHHTejibHyio pa3HHuy b KOJiHnecTBe MeTai;eHTpHHecKHx xpomocom b ranjio- 
hahom Hadope (n = 8) AByx nonyjniAHH P. umblae : 6 (y danKajibCKon) h 2 (y ny- 
kotckoh). 

Pa3JiHHHe Me^cAy H30JiHpoBaHHbiMH Apyr ot Apyra daHKajibCKOH h HyKOT- 
ckoh nonyjiHUHHMH P. umblae b ranjiOHAHOM Hadope xpomocom (cooTHome- 
hhh aKpoijeHTpHKOB h MeTaijeHTpHKOB) AaeT ocHOBaHHe npeAnojiaraTb, hto 
3th nonyji^AHH MoryT npeACTaBJWTb codon ABe xpoMocoMHbie pacbi otoh Tpe- 
MaTOABI. 
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CHARACTERISTICS OF KARYOTYPE STRUCTURE 
IN PHYLLODISTOMUM UMBLAE (TREMATODA: GORGODERIDAE) 

FROM LAKE BAIKAL 

Zh. N. Dugarov, D. R. Baldanova 

Key words : karyotype, Phyllodistomum umblae , haploid complement, chromosome popu¬ 
lation, chromosome race, allopatric chromosomal form. 
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SUMMARY 


Haploid complement of Phyllodistomum umblae ex baikal whitefish from Lake Baikal 
consists of 8 chromosomes (6 metacentrics and 2 submetacentrics). The significant diffe¬ 
rence is observed in the ratio of acrocentrics and metacentrics in the haploid set of chromo¬ 
somes between isolated populations of P. umblae from Baikal region and from Chukotka. 
The hypothesis is advanced that these chromosome populations may be chromosome races 
of P. umblae. 
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